The mixed reality choreographic installation UKIYO, explored in this article, reflects an interest in scenographic practices that connect physical space to virtual worlds and explore how performers can move between material and immaterial spaces. The spatial design for UKIYO is inspired by Japanese hanamichi and western fashion runways, emphasizing the research production company's commitment to various creative cross-overs between movement languages, innovative wearable design for hellerauinteractive performance, acoustic and electronic sound processing and digital image objects that have a pastic as well as an imagistic/virtual dimension. while strongly lies in various forms of making art in order to visualize things that are not in themselves visual, or which connect visual and kinaesthetic/tactile/auditory experiences. The "Moveable Worlds" in this poetic essay are also reflections of the narrative spaces, subtexts and visual-auditory and kinaesthetic relationships in a mutating matrix of "installation" -spaces inviting the audience to follow their sensorial experiences, drawn near to the bodies of the dancers.
the 18 th century courtesan Hanaogi in her calligraphy on transience and the fashionable life of beauty and display in the flashy world of the city. Most ephemeral and yet most sensual, dancing moves through space, becoming and always changing space of its appearances and dynamic potentials, moments to be perceived in space and through time. Our bodies were born to move, and we breathe and experience the world moving. The arrangement of theatre, where spectators are seated to be "stilled"
in their sensing perception of movement, is an unnatural once, even as the histories of performance in many cultures show rather fascinating differences in the architectural visions that were brought to the construction of "containers" for action, choreography, singing, music, and the many forms of orchestration of sensory perception.
From the point of view of the perceiving audience, a proscenium stage, an empty black box as much as a cluttered "set," an installation or a site-specific performance location -they can all indicate containers, and the architecture of a theatre or the material design of space (the set) function as structuring devices for the event, and the relationships between the place, the artwork, and the audience. Scenography is a somewhat underrated craft, compared to the attention given to directors, choreographers, composers, playwrights and actors/dancers or musicians. Yet scenographic practices -including set, costume, lighting, sound and visual projection/video designs -are fundamental for the construction of essential (dis)orientations without which in fact no performance would take place. Designing a space for performance sets up the crossing of thresholds, throws the engines of engagement into gear by precipitating the trust, the expectation and anticipation we bring to a space, the knowledge we have of a space and the "tacit agreements" with which we behave in it (Newling 2007) . The scenographic manipulation of physical materials and the visual and aural aspects of performance may appear to have had secondary (technical) status within the field of theatre, performance and dance studies. Not only recent debates on the "postdramatic" (Lehmann 1999 (Lehmann /2006 Worthen 2008) , however, but the general impact of media on our cultures along with the surge of digital practices, social networks and internet platforms, provoke fresh interest in the contingent "object" of performance, the mise en scène of remediation and re-mix, in staging processes which draw on the expanding repertoires of digital media.
Today, in a new century considered to be an advanced technological era of pervasive computing and networked connections, questions of space and movement hold crucial challenges for interaction designers and architects, and for those of us working in performance design with real time interfaces and immersive digital projections (video, sound, animation, 3D graphics, virtual realities, networked transmissions, etc While such attention to the engineering and systems design of a work is interesting from a technical point of view, it is a poor reflection of the content of a work and deflects from the need, generally felt now amongst curators and producers, to expand critical frameworks for aesthetic criteria, to examine interactive, real-time or hybrid scenographies in performance not only in terms of their function but also in their thematic, social, contextual and psychological dimensions, including the observed behaviors of audiences no longer contained in passive receivership. Action and agency (terms derived from social theory and games theory) move to the foreground.
If an installation is created for an immersive or mixed reality experience -using actual and virtual representations of characters and space -one would need to discuss how the relations between actual and virtual enactments, and between such different levels of (re)presentation and the audience are formed, and how they are perceivable and experienceable.
"Floating" became the conceptual metaphor for our production. In order to create a "moveable world, " we worked with three primary dimensions; (1) movement environment (spatial design); (2) movement images (projections of digital objects and virtual spaces); (3) movement of sound (from macro to micro levels). Floating the audience implied dissolving any borders between stage and auditorium; we used this concept along with the ideas behind our wearables (intelligent garments) used in previous design-in motion performances. In our previous production, Suna no Onna, we had worked on composing "wearable spaces" for the dancers on stage (Birringer/Danjoux 2008 
Scenographic process
The design of the environment was the starting point. After studying the Japanese prints and noticing the frequent use of Kabuki actors as subject of the pictures, I
became fascinated by the hanamichi (runways) of the traditional Kabuki theatre, and proposed to create an open space that would have five hanamichi forming an irregular pattern. As a first step, then, we created a model of the criss-crossing hanamichi, imagining the runways to be white dance floor strips on a black floor. Initially the runways would be flat, in later versions we might want to make them more dynamic by raising some of them slightly or creating irregularly ascending or descending trajectories. The runways are the primary movement areas for the dancers and the character they create. Throughout the duration of the installation, the performers would be with the audience in the same large space, and on occasion "enter" the runways or occupy them, allowing the audience to follow them or observe them from any point in the space. The digital scenography extends this space into the virtual on and off-stage spaces which are visual diegetic (narrative) spaces dialectically enhancing the imaginary world of the performance as a whole. The production thus creates a more demanding layering of simultaneous perspectives; all digital "objects"
were to be mixed and synthesized in real-time.
The reference to the hanamichi, on the one hand, places our spatial vision for the work into the context of Japanese Kabuki theatre and the preoccupation that the ukiyo-e artists of the 18 th century had with so-called actor prints, portraits of wellknown Kabuki actors. Muto Junko suggests that these prints were often created in direct reference to particular plays and the actors' appearance in a scene that could then be recalled and re-heard by audiences who knew the performances of characters (and the particular acting style used by actor families who passed down the style from generation to generation) -and most strikingly Junko speaks of "hearing the prints" depicting a scene voiced and danced to joruri music (Calza 2005: 10-11) . The calligraphy on the prints depicting the actor en-scène would help the viewer to recollect the particular dance and stage speech. In Kabuki theatre, of course, the particular function of the hanamichi was to cut right through the audience, thus serving as stage and as passageway, bringing actors and audience together in one space. For the scenographic sketches I developed, and the characterizations effected by Michèle Danjoux's conceptual fashion design, the hanamichi were also envisaged as runways. From a bird's eye view, the five hanamichi were also a symbolic character in itself: I wanted to evoke an abstract labyrinth that drew the audience into a system of corridors to which we alluded in the opening (projected) titles that appear on the three suspended screens. The screens were raised 2.5 metres from the floor and suspended from the grid, forming an irregular triptych for rear projection. On these screens the projected still or moving images unfold, in black and white and in color. Many of the images we shot are in fact "portraits" of our performers, composed in the studio or in outdoor locations. Some of the diegetic images are historical photographs -found objects recomposed into short animated films or layered into composite portraits/landscapes. The runways are white and thus allow special lighting to illuminate them or color them for the scenes of the dancers' performance, which we choreographed as a series of solos (following a particular code of costume colorsred, white, black/grey, silver, golden), and then as increasingly overlapping and simultaneous duets, trios and quartets that phased in and out of the fluid action as well being woven into the sonic environment created by the composer and the performers themselves. We did not choose a Kabuki play but created a dramaturgy based on choreographic motifs and the development of particular characters chosen by the dancers in response to some of the images I had brought to rehearsal.
For the scenographic process, these images were crucial: they were our "audible prints," so to speak, and the prints I chose refered to early 20 th century revolutionary I quote the passage that we used as intertitles in the Entr'acte that bridges Part 1 and Part 2, a silent movie shot in black and white with two actors appearing on facing screens:
Language is a collection of symbolic sounds, it originates in a cosmos of unrecognizable forms -which are above all, never knowable.
But please explain to me -how does the smoke language function?
Well, we begin to speak what we think, we place it into the space. Then we can look at the spoken, we can walk around it, and finally we can move it.
Since it exists, we can move it.
(Kracht: 43-44, my translation)
The plasticity of (design) languages lies at the heart of our performance, and we deliberately relinquished any overt reliance on direct interactivity that relies on software programs registering data transmission (input) and generating reactions in the environment (output). Such a system of mapping is always limiting to the complex wholeness of visual, kinetic and auditory/vocal movement, since the dancer in interactive performance systems needs to pay undue attention to the quantitative motion or acceleration/deceleration. UKIYO questions the very stability or recognizability of symbolic forms that a software might operate upon within the overall performance system; when we thought of data or numbers, we tended to think of them in plastic and musical terms. Heterogeneous design inspirations were brought to the scenographic, choreographic, filmic and musical process our ensemble engaged; composer Oded Ben-Tal, for example, conducted early experiments with percussive gestures which we motion-captured to obtain data that could be used for the kinaesonic aspects of the real-time projection environment we were building. The kinetic data were to be combined with the physical sound gestures the dancers performed in the space, but we later decided not to use the motion capture data since the acoustic and live electronic performances created much stronger plastic and sensual rhythms than we could achieve by triggering digital data effects.
Kinaesthetically and proprioceptively, gestural interactivity with real-time environments (sonic or visual) can deflect both from the physical virtuosity or embodied expressiveness of the performer and from the unpredictable qualities and metaphoric richness of moving digital scenographies (films, layered animations, networked video streams). There was no reason -in the poetic context of our performance -to work with direct mapping and causal feedback, to move according to software parameters. Our audience was to experience "moveability" as a virtuality that was not overdetermined, in the sense in which digital programs determine, for example, the principal directions and speed of images: forwards, backwards, slow, fast. We wanted indirect relationships to happen, to surprise us in a polyphonic manner, as if sound and voice were to transcribe, counterpoint, and also decenter the We had already planned, at the early stage of our designing process, to collaborate with our partners from Keio University (Tokyo), and had exchanged ideas about how mocap data might be usable in UKIYO to link the real space thematically to the virtual environment, or to generate choreographic processes that might flow between RL and Second Life, the material world and the immaterial synthetic metaverse. We began our collaboration with several telematic sessions during which we streamed camera-based film images of the "WorkerWoman" between London and Tokyo, conjoining the hands and arms of Helenna Ren (in the London studio) and Ruby
Rumiko Bessho (in the Tokyo studio). The WorkerWoman was our first character, proposed for the wearable garments capable of generating sound or incorporating audiophonic instruments. Our moveable virtual world was to be "sounded" by the gestures and clothes of our dancers, and the behavior of avatars in the virtual world, in return, would slowly begin to act upon the movement vocabulary of the dancers in real space.
The challenge we faced was the "modeling" of the virtual world upon the material space; our Japanese partners proposed a "real" model of the scenographic drawings I had made, mapping the space in Second Life according to our physical environment, and using the screen spaces inside Second Life UKIYO as portals to the networked dance sent via live video streams. In this manner, the Japanese dancer in Tokyo could in fact perform in real-time with our physical performance in London, projected via the Second Life virtual environment into our digital mise en scène on the ground (or Centre, and as you can see in Fig.7 , the positioning of the screen spaces caused problems and will be revised in future performances of the work. The Artaud space (21x15x10 metres) was perhaps too large for three hanging projection screens (2.80x 2.30 metres). On the other hand, the projected spaces in this way also did not overpower the physical arrangement; there was much space to breathe, and to move.
No attempt was made to use projection as backdrop or as "extension" of the stage space, as we often see it in contemporary theatre and dance productions in proscenium spaces. The "virtual scenography" for UKIYO has a sculptural character but also needs to be interpreted as a necessary compromise, perhaps even a limitation:
the digital visual dimensions rely on points/positions in space, planes that vertically cut into the larger volume of the hall. The audience is not immersed at all in a virtual reality, but can well distinguish between the material space and the projected digital worlds, windows into worlds consisting of digital video, computer animation, still images and Second Life streams. 
Sound-theatre in real space
The scenography for the real environment was straightforward. The five hanamichi were the material space for the movement characters; all garments and objects used in performance carried a strong sensual presence and plasticity, especially as the performers increasingly drew the audience closer to their actions, with members of the audience walking around and across the space, often coming into very close, intimate proximity with the dancers. The creation of sound performance was a leitmotif for UKIYO, in the manner in which I just referred to the physiological and psychological dimensions of labor processes. The characters -we named them InstrumentWoman, SpeakerWoman, HammerWoman, WorkerWoman, BirdWoman and MutantWoman -carry out motion sequences that produce sound through the garment textures, objects, and small or large speakers manipulated by the them. A special emphasis is given to the gait and the manner of walking or acting with wired costumes that restrict motion to a few parameters. Such play with degrees of freedom heightens attention to the movement's microperceptual qualities, the small gestures and the relations opened up between different sound frequencies coming directly from the body or originating in the amplified ambient sound that enveloped everyone in the theatre space. The musicians and dancers in the ensemble worked particularly on the inside/outside auditory spaces and editing of sound, building a special series of sensory haikus that attract audience attention to the intimate sounds created organically. Michel Chion calls this "internal logic," when the sound-image develops, grows and is born out by the narrative situation itself and the feelings it inspires (visualized sound), whereas the "external" intervenes and ruptures the flow, often creating discontinuity or changes in tempo (Chion 1994: 46) . In the hybrid design for UKIYO, Ben-Tal's digital sound also floods the entire space: it is acousmatic in the sense in which sound artists (after Pierre Schaeffer) understood such sound to be heard without seeing their originating cause, the emitters or instruments. Often such sound was made only for the recording medium, and for us the ambiguity of acousmatics was interesting since we explored the visible and the invisible, for example when Ben-Tal sampled the bandoneon. The tones played by Wilkins were recorded, but also the "breathing", when the instrument is expanded to take air in before pressing it out. Often the dancers are clearly visible as the subjective source for acoustic sound. Katsura Isobe wears a red sleeve design built out of small metallic plates that rustle when she moves to change shape. In some scenes, the spatial points of audition are mixed, for example when Ren's SpeakerWoman manipulates the speakers that emit electronic stereo sound and complement her own physical phrasing. Ren dances the image of a rice field worker, seeding sound in the earth. In contrast, Yiorgos Bakalos and Anne-Laure Misme perform to muted industrial factory sound, inventing a series of variations on the percussive gesture. foregrounded, but inevitably such physical musical performance provokes shifts in how we experience commonality and diversity (in his program notes Okach refers to lived multiple realities -"traditional African, Islam, Christianity, MTV…"). 2 To allow for such affective instances of "social choreography" (Kozel 2008) , where you become so aware of everything, the multiple viewpoints, the soft careful behavior of the audience members moving around not wanting to disturb another's concentration or enjoyment and in fact looking for that in the other people's eyes, the performance design may need to decrease the amount of graphic information and relent, let go a bit, trust the rhythms and sounds that make the room reverberate.
2 For further information on Shift…Centre, see: http://www.gaaraprojects.com/shiftinggaarae.htm.
Diametrically opposite to Okach's physical performance are examples of contemporary design which relinquish the physical altogether, as in Penelope Wehrli's camera orfeo installation (2008) which followed her pattern of the earlier video design for Bluebeard's Castle by removing all actors from the scene and replacing them with kinetic video-projective sculptures. Camera orfeo, subtitled "an autochoreographic and media composition," shows endoscopic images of the vocal cords of a singer while singing the aria "Possento spirito/Orfeo son lo" (Monteverdi) and, among other things, video images of dancers which are fed into a circular system controlled through the random movements of the visitors. The musical, choreographic and visual source material is continuously recombined and transformed into a kaleidoscope of images and sounds through the use of cameras that register what goes on in the exhibition and performance space. Benoît Lachambre and Louise Lecavalier's Is You Me (Coda Festival 2009, Norway) , is a dance duet staged on an all-white raked platform which literally sutures the movement into Laurent Goldring's continuous and highly kinetic video drawings and graffiti projected live onto the dancers. Projecting visual graphics down onto the performers is a trend noticeable over the past few years; a prominent example is Glow (2007), created by the Australian Chunky Move company in collaboration with software engineer Frieder Weiss.
Virtual space: avatar choreography
Part 2 of UKIYO visually folds the Second Life into the Real Life insofar as the computer-generated model in the virtual world and the animated choreography of the avatars now provide the framework for the unusual movement happening in the space.
These virtual scenes, then, create a largely burlesque environment for the exploration of the "smoke language," setting up a rhythmic structure of short sung haikus that seem to propel the dance of the Kabuki avatars, computer-generated by our Japanese collaborator Gekitora. In the humorous (r)evolutionary logic underlying the scenes, the human workers in the bustling crowd of the collective learn the new movement management from the avatars, some of which step up to the edge of the screen to look out from their virtual world and monitor the adaptations by their disciples. We composed these scenes with a tongue in cheek reference to Khlebnikov's exhortation, in the prologue to Victory over the Sun (1913) : "You, the people who have been born and are not yet dead"…"The theatre is a mouth! / Spectators, be an organ of hearing (be all ears) / And be observers." Towards the slow fade out of our performance, we imagined the whole space to have become a mouth, so to speak, with Wilkins intoning the birdlike trills and chants of her crazed interpretation of zaum, the transrational one word lines of poetry invented by Kruchonykh and Khlebnikov for the ecstatic cubo-futurist tone of their collaborative opera. The virtual environment in Second Life, meanwhile, had been opened to the public as well, and as I streamed the live sim of our virtual UKIYO onto the screens in our performance space, more and more visitors (rather, their avatars), were arriving and milling around.
Naturally, the avatars of visitors in Second Life could not experience our real space which had become a mouth. What they did experience was the rather more abstract modelled environment of the hanamichi and Ruby Rumiko Bessho's adopted choreography streamed up live onto the miniature screens in the virtual world. She interpreted the human adaptation of the Ginyuu avatar choreography and developed her own variation on it, responding as well to the feeling of the mouth she gained on the screens -a cosmonaut-avatar stepping into space and slowly tumbling into zero-gravity, looking down at our mouth and the human audience that looked up, in a strange moment of shared perplexity, when certainties about what exactly constitutes reality, or "mixed reality," might be on hold.
Mixed Realities
Michael Takeo In the theatre world, involving a range of scenographic and digital design processes enacted by various artists coming together for a choreographic or musical performance, inhibitors still exist, since the notion of the user does not quite translate to performing artists working within existing dramaturgical and compositional frameworks of creation and public dissemination, nor does it translate to audiences either asked to spectate (for example, at a multimedia performance by the Wooster Group or La Fura dels Baus, or a multimedia theatre show directed by Katie Mitchell)
or to participate in environments that might involve actor-audience interaction. Direct interaction would change our tacit agreements considerably, and I have not addressed this here. Referring to Second Life which houses the sim for The Vitruvian World, for mixed reality productions are also substantial, as intermedia research and development take time, instruments and garments need to be built and tested, expertise in electronic engineering, computing science, network technologies, photography and film editing are needed along with proper networked studio facilities and equipment, so that performance/production roles and responsibilities for digital scenographies can be smoothly negotiated through the creative process. Nothing is ever smooth, of course, and artists and scientists are sometimes lost in translation. The community of digital practitioners is ever widening, of course, and the crossovers that
Magruder mentions concern a much wider cultural base than the performing arts. The scenographic imagination for audio-visual design in the theatre can only benefit from this.
